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INTRODUCTION 


This report on the properties of motor fuels sold through service stations 
in the United States was made in accordance with a cooperative agreement 
between the American Petroleum Institute and the Bureau of Mines of the 
United States Department of the Interior, By agreement with the American 
Petroleum Institute, identification of the items is confidential, 


It presents analytical data for 4,608 samples, representing the products 
of 101 companies, The samples were collected during December 1956, January 
and February 1957, As in previous surveys, the gasolines covered by this survey 
include those from both large and small suppliers, The data were obtained by 
laboratories of various refiners, motor manufacturers, and chemical companies 
and submitted to the Bureau of Mines for compilation, A list of the National 
Motor Gasoline Survey reports published during the past 10 years is given on 


page 5. 
SUMMARY 


A summary of the characteristics of motor gasoline for the winter 1956-57 
is presented in table 1, and for comparison, a similar summary for the winter 
1955-56 is shown in table 2, Trends of some of the more important characteristics 
over a period of years are shown in figures 1 and 2, The following tabulation indi- 
cates increases of national average octane numbers during recent years: 


Premium-price Regular-price 
Research O.N. Motor O.N, Research O.N, Motor O.N, 


Summer 1954 92.9 84,0 85.5 80.3 
Winter 1954-55 93.6 84.5 86,2 80.8 
Summer 1955 95.0 85.4 87 .4 81.6 
Winter 1955-56 95.6 86.0 88,1 82.4 
Summer 1956 96.4 86,2 88.8 82.6 
Winter 1956-57 96,7 86.8 89.1 83.1 


Regional average octane numbers may be found in tables 3 and 4, Average vapor 
pressures and distillation temperatures of last winter's gasolines indicate a slight 
trend toward greater volatility when compared with motor fuels of the preceding 
winter, 


Included in tables 3 and 4 for districts 1, 2, 3, 4,7, 8, 11, and 12 are data 
on 82 samples (17 items) of the new grade of motor gasoline with research octane 
numbers of 100 or above, The average octane numbers for the 8 districts are: 
Research method, 100.7; motor method, 90,1, This new grade, first listed in 
the survey report for summer 1956 (IC 7779), is marketed by given suppliers in 
addition to regular- and premium-priced gasolines, Data for the new grade are 
not included in the summary shown for premium-priced gasoline in table 1 and in 
figure 2, 
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Table 1. - Summary of values, motor line s winter 1956-57 
Test 
Grovity a eats: tems NY 73.0 3 
Corrosion ——— -  - No. 1 1 
Sulfur content ___. ____. wt. percent 0. 428 F 051 
Gum —___. ____. ____ mg. per 100 al. 0 5.3 0 2.3 
Tetraethyllead ___ ___ ml. per gal 0.00 3.03 0.00 2.38 
Octane number, Research — 82.1 94.2 92.1 %.7 
Octane number, Motor —_. —___ — 76.2 67.8 82.0 86.8 
Reid pressure. ___ Ib. 7.8 15.8 8.2 1.0 
Distillation test on evaporated basis 
Initial botling point ___ oF; 80 102 80 8 
5 percent eer 86 8 102 
a 101 0 5 
DO aa es a 116 5 LK 74 
TO me ee 129 130 160 
Oc a a 133 68 209 
70 —_—————— ——— 189 226 1 
Oa ee es 269 330 
95 —S — —— 320 
End point —- —_—. 361 
Residue ——— vol. percent 0.3 
Distillation loss ——-.. __. ___ 5 
Table 2. - Summary of values, motor line survey, winter 1955-56 
ine 
Test ex 
Grovity Se ee” FAM 5 7 
Corrosion — ee No. 1 1 1 
Sulfur content —__—._~wt. percent 009 0. 455 0. 060 0 
Gum ____ —— mg. per 100 mi. .0 5 2.2 
Tetroethyllead —.. ml. per gal. 0.21 3.03 2.3K 
Octane number, Research ____. ___ 82.4 93.5 95.6 
Octane number, Motor. __. ——. 76.4 86.7 86.0 
Reid vapor pressure —_— —— Ib. 7.7 14.1 11.0 
Distillation test on evaporated basis 
Initial bofling point _. ___ © F 79 90 
5 percent 84 102 
10) a ee ee 100 1% 
aes Ee ee 114 138 
0 128 160 
50 a es) oe a 154 209 
70 — 196 262 
90 — ———— 265 332 
95 — 289 361 
End point — —_—— 330 403 
Residue ——— vol. percent 0.5 0.9 
Distillation loss _. —_- —_——. 9 2.1 
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EXPLANATION OF TABLES AND FIGURES 
Terms used in the surveys have the following meanings: 


District: The designation of a marketing area for collecting 
samples and data, The present arrangement of 17 districts, 
developed by the CFR Committee, 2/ was selected with 
reference to the specifications on motor gasolines, refinery 
locations, population centers, and arteries of commerce such 
as navigable rivers, The States or parts of States in each 
district are indicated in the headings of table 3 and are 
shown in figure 3, 


Brand: The gasoline sold in a given price group under a 
given trade name, 


Item: The index number assigned to a given brand in a 
given district, The data for each item represent the 
average of those submitted for that brand in that district, 
The number of samples represented follows the item number. 


sample: The individual supply of gasoline obtained at the 
filling station and analyzed in the laboratory. 


Table 3 presents data for gravity, sulfur, gum, tetraethyllead, research 
and motor-method octane numbers, Reid vapor pressure, and distillation charac- 
teristics on the motor fuels collected, The tests were made according to procedures 
standardized by the American Society for Testing Materials, 3 4/ 


Corrosion test results are not included in table 3 as all the reported figures 
are "1" according to the corrosion scale given in table 1 of D130-55T, 3/ 


Gum test data are considered in two classes — true gum and gums oily in 
character for which the results are abnormally high, presumably because of addi- 
tives, Only data that appear to represent true gum are given in figures; others 
are reported as "oily." The distillation temperatures, corrected to barometric 
pressure at sea level, are on the percent evaporated basis. 


2/ Coordinating Fuel and Equipment Research Committee (formerly the Coordinating 

7 Fuel Research Committee) of the Coordinating Research Council, Inc, From 
1935 to 1948 the motor-gasoline surveys were conducted under a cooperative 
agreement between the Coordinating Research Council and the Bureau of Mines. 

3/ American Society for Testing Materials, ASTM Standards on Petroleum Products 

— and Lubricants (With Related Information): Philadelphia, 1956, 1,061 pp. 

4/ ASTM Manual for Rating Motor Fuels by Motor and Research Methods, 1956, 

~ Philadelphia, 161 pp. 
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Average values appear at the foot of the data columns in table 3 for 
‘both regular- and premium-price gasolines for each of the districts, These 
values are arithmetical averages of the data shown for the items and were 
computed without reference to the total number of samples represented, Figures 
giving minimum and maximum values are shown directly below the averages. 


The district averages from table 3 are assembled in table 4, The third 
column in table 4 headed “Items (Brands)" indicates the number of brands in the 
districts whose averages are here summarized. The figures at the foot of each 
column of data are national averages based on 17 districts, 


Figures | and 2 illustrate trends in the national averages of certain 
properties of regular- and premium-price gasolines, respectively, Averages 
for the winter surveys are plotted on the lines representing the years and for the 
summer surveys between the lines. Octane-number points are connected for 
successive surveys, but those for Reid vapor pressure and distillation tempera- 
tures are connected by season and appear as two lines on each chart, No surveys 
were made during the winter of 1941-42 and the summer of 1942, 


The districts, locations, and number of samples of gasoline in the present 
survey are listed in table 5 and shown on the map, figure 3, facing the table, The 
locations are named for the principal cities in the respective vicinities, and include 
suburbs and neighboring communities, The area of the circle at each location is 
proportional to the number of samples obtained. The segments of the large circle 
in the lower left comer, drawn to the same scale, represent the number of samples 
for the different districts, The summary at the end of table 5 lists by district the 
number of locations, samples, and the percentages of the latter based on the total 


reported, 


A summary of the national average, minimum, and maximum values of the 
characteristics of the motor gasoline survey for the winter 1956-57 is shown in 
table 1, and comparative data for the winter 1955-56 are shown in table 2. 


SIGNIFICANCE OF DATA 
This report does not discuss the significance of the data presented. Refer- 


ence may be made to the ASTM specification 4/ for motor gasoline and its appendix, 
"Significance of ASTM Specifications for Motor Gasoline, " at a technical library. 


4/ American Society for Testing Materials, Tentative Specifications for Gasoline 
(D439-55T): ASTM Standards 1955, Part 5, Philadelphia, 1955, 1,460 pp. 
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Figure |.— Trends of certain choracteristics of 


regular-price gasolines. 
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Figure 2.-Trends of certain characteristics of 


premium-price gasolines. 
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winter 1956-57 


Table 3. = Motor gasoline surve 


District 1 


Northeast area: Maine, Massachusetts, New Hampshire, Vermont, and northem New York 


Regular-price gasoline 
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Distillotion, ASTM method 086 


Temperature range 


Percent evaporated 
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Premlum-price gasoline 
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Mid-Atlantic Coast region: Rhode Island, Connecticut, New Jersey, Delaware, Maryland, Virginia, central and southem New York, and eastern Pennsylvania 
Regular-price gasoline 
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Distillation, ASTM method 086 
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Mid-Atlantic Coast region: Rhode Island, Connecticut, New Jersey, Delaware, Maryland, Virginia, central and southern New York, and eastern Pennsylvania 


Premium-price gasoline 
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Distillation. ASTM method D86 


Temperature range, °F. (corrected to sea level ) 
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winter 1956-57--Continued 


District 3 


Regular-prite gasoline 


North Carolina, South Carolina, Georgia, Florida, Alabama, and eastern Tennessee 


Southeast area: 


21 QQAQDQereyqQoMmodonse im oro + 
E |Sl add dnd dnd dnd Nd dane ddl 
oO 
o |. 
& [Z| AWAARQADQAOAAAAMRQDOO DMO Olaimo 
a|c 4d «ad a odddaa a 


AONKFALF AHODADONO OF WF O]W!IO w 
ONQDOANAODAHAONQAAAAAAODA HHOIAN 
*MNVerMrev_seV_ennenrnen es sieirn ww 


MNAVFDMAOAMARANHOAVGO CNMNOMIO A 
COEF ONMHMUOMEFWOONMP SEH NO KiOle & 
PAM MAMMMMMAMMMANMONMAM MiMinm 


Der weONdDXrtHANOABDWP OW MO 
ANIEMOMNMOMEMS*NONONHNAAN </M/0 H 
MAO MMMNAMMNMMNANMNMnMnNnNnin” 


AANADODAAHDAMAOKrPAQDQANAOIA 
FODNONDOMWORP OMML OOF FIOIM © 
RUUUNUUNUNUAUACAANUUANUANAA A un 


MAMVTOMEWOdDOWOPSEOME COA LIOCIM © 
DONK dK aA TANNA ODNO AD Oj4ion 
ANAUNUNUNUUNUNNUANAN ANH UN Ned tiie ~M 


NYRNDORFANNRFADAANH NA OR HINT 
VTooruovuoruouonononnovwuwqgror nH NIOlT e& 
Ande dt ntiddtnidtdet dada da eet diciet 4 


Distillation ASTM method 086 


Temperature range, °F. (corrected to sea level ) 
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winter 1956-57--Continued 


District 3  (Cont.) 


Distillation, ASTM method 086 


Premlum-price gasoline 


Octane number 
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Southeast area: 
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winter 1956-57--Continued 


District 4 


Appalachian area: Ohio, West Virginia, westem New York, western Pennsylvania, eastern Kentucky, and a small portion of Maryland 


Regular-price gasoline 
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Distillation ASTM method D86 
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winter 1956-57--Continved 


Table 3. baad Motor 


District 4 (Cont.) 


Appalachian area: Ohio, West Virginia, westerm New York, western Pennsylvania, easter Kentucky, and a small portion of Maryland 


Premium-price gasoline 


Distillation, ASTM method 086 
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winter 1956-57--Continued 


Regular-price gasoline 


Distillation. ASTM method 086 


Temperature range, °F. (corrected to sea level ) 
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Premium-price gasoline 
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winter 1956-57--Continued 


Regular-price gasoline 


|_Octane number__| RV 
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North lllinots area: Northern Indiana, northem Illinois, eastern lowa, and Wisconsin 
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Northem Indiana, northern lilinois, eastem lowa, and Wisconsin 


North Illinois area: 


Premium-price gasoline 
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Distillation. ASTM method 086 


Temperature range, °F. (corrected to sea level) 
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Indiana, southem Illinois, and eastem Missouri 
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Central Mississippi areas Westem Kentucky, 


Regular-price gasoline 
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Table 3. - Motor 


District 7 (Cont.) 


verage values 


Central Mississippi area: Westem Kentucky, southem Indiana, southem Wlinols, and eastern Missouri 


Premium-price gasoline 
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Lower Mississippi area: Mississippi, Louisiana, eastern and southern Arkansas, and westem Tennessee 


Regular-price gasoline 
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Distillotion ASTM method 086 


Temperature range, °F. (corrected to seo level) 
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District 8 (Cont.) 


Percent 


Distillation, ASTM method D86 


Temperature range, °F. (corrected fo sea level ) 
Percent evaporated 


Premium-price gasoline 


Lower Mississippi area: Mississippi, Louisiana, eastern and southern Arkansas, and western Tennessee 
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Table 3, = Motor 


District 9 


North Pleins areas Minnesota, North Dakota, and South Dakota 


Reguler-price gasoline 
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Premium-price gasoline 
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Table 3. - Moter 


District 10 


Central Plains area: Nebraska, central and western lowa, northwestem Missouri, end northem Keneas 


Regular-price gasoline 
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South Plains area: Southern Kansas, southwestern Missouri, western Arkansas, Oklahoma, end northern Teves 
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Distillation, ASTM method 086 
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winter _1956-57—Continved 


verage values 


Seuth Plains eres: Souther Kansas, southwestern Missouri, westem Askansas, Oklahoma, and northem Tesas 


Table 3. - Moter 


District 11 (Cont.) 


Distilietion ASTM method 066 
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winter 1956-57--Continued 


Table 3. - Motor 


District 12 


Southern Teocas 


Regular-price gasoline 
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Table 3. = Motor 


District 13 


South Mountain States: Southwestern Kansas, panhandles of Oklahoma and Texas, westem Texas, New Mexico, Colorado, Utah, Arizona, Nevada, and eastemn Califomia 
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Distillation, ASTM method 066 
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South Mountain States: Southwestern Kansas, panhondles of Oklahoma end Texss, western Teous, New Mexica, Colerado, Utah, Arizona, Nevada, end easter Califomia 
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winter 1956-57--Continued 


Table 3. - Motor 


District 14 


North Mountain States: Wyoming, Montana, idaho, eastem Washington, and eastern Oregon 


~ (8) h399Oeaaonwnnoooran 

$s Ai CARMOMAKe Hal CHAM Met ~w wy 

(to 

FZ] emqaqaqaaggaageaaie gq 
aio rF we tet «4 ca] 


70 


CONCUNUNNUNUNUNUNUNNANIVE Ww 


ADZCOPFAIMNOHOFTOIOMNMN MOL 
COMRODAMANKRMANM ANIA / 
CON ONM NY WW CU UCU AN Nidietd 


90 


HOOT AUCNO OMAVME ADO M 
ONE UN PEPE ELE OOR/ONM O 
Adda dat ndidadaddaddadedieic 


30 


Distillation ASTM method 086 
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Pacific Northwest: Westen Washington and westem Oregon 
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range, °F. (corrected to seo level ) 
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Premium-price gasoline 
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District 16 


Northern Callformia 
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Table 5. - Locations ond number of samples, motor gasoline survey, winter 1956-57 


State Location Samples State Location Samples 
District 1 (Northeast area) District 10 (Central Plains oreo) 
Maine Portland 5 Karsas and Missouri Konsos City areo 100 
Massachusetts Boston areo 163 Nebraska Omaha 56 
2 tions 168 2 locations TSS 
District 2 (Mid-Atlantic Coast region) District 11 (South Plains orea) 
Connecticut Hartford 21 Kansas Coffeyville 6 
New Hoven 2 Wichita 77 
D.C. Washington 3% Oklahoma Bartlesville 4 
Maryland Boltimore 76 Oklahome City 32 
New Jeney ond New York New York City area 240 Ponca City 2 
New York Albany 67 Tulsa oo) 
Syracuse 2 Texas Datlas-Fr. Worth 81 
Pennsylvania Philadelphia orea W2 Wichita Falls 2 
Rhode Island Providence 26 T Tocations Pa’) 
Virginia Norfolk 18 
Richmond =’) District 12 (Souther Texas) 
TY locations 630 
Texas Corpus Christ! x 
District _3 (Southeast area) Houston area 121 
San Antonio 3? 
Alaboma Birmingham 16 Tlecations 14 
Mobile 2 
Floride Jacksonville 108 District 13 (South Mountain States) 
Miomi 26 
Port Everglades 9 Arizona Phoenix vy 
Tampa 9 Tucson % 
Georgia Atlanta 99 Cal fornia Bakersfield 49 
North Carolina Charlotte 76 Fresno 2 
Wilmington 59 Colorado Denver 92 
South Caroling Charleston hd New Mexico Albuquerque 7 
Tennessee Knoxville =) Hobbs 2 
TT locations 425 Roswell! 2 
Texas Amaritlo 74 
District 4 ( lachian a Big Spring 5 
El Paso 56 
Kentucky Lenington 5 Utah Salt loke City & 
New York Buffalo area 94 tions 2 
Rochester 2 
Wellsville 26 District 14 (North Mountain States) 
Ohie Cincinnati 65 
Cleveland 13 Idaho Boise 8 
Columbus 8 idaho Falls 2 
Findlay 2 Montana Billings 47 
Limo 20 Great Falls +4 
Steubenville 2 Washington Pasco 6 
Toledo 33 Spokane 92 
Penrsylvanio Bradford 2 Wyoming Casper 40 
Oil City é6 ne. 2 
Pittsburgh 66 p73) 
Warren 2 
West Virginia Charleston é District 15 (Pacific Northwest) 
} locations Bz 
Oregon Portland 16 
District 5 (Michigan) Washington Seattle 110 
TF locations Ts 
Michigan Alma 2 
Detroit 145 District_16 (Northern Califomia) 
Grand Rapids 42 
Lansing 2 Califomia Son Francisco area 88 
res : aba he 
ions 193 
District 17 (Souther California) 
District 6 (North Illinois area) 
Californie les les orec 94 
Ulinots and Indiana Chicago area 228 tion 4 
Indiana South Bend 7 
Wisconsin Green Bay 18 
Madison 39 
Milwaukee 75 Total: 101 locations 4,08 
5 locations 37 
District 7 (Central Mississippi area) 
Indiana Indianapolis 4 
Kentucky Louisville 7§ 
Missour! and [Illinois St. Lovis arse 144 DISTRICT LOCATIONS SAMPLES PERCENT 
3 locations 303 
1 2 168 3.6 
District 8 (Lower Mississippi oreo) 2 VW 630 13.7 
3 VW 425 9.2 
Arkansas Et Dorado 6 4 lo 452 9.8 
Urtle Rock 3 5 5 193 4,2 
Louistiona lake Charles 7 6 5 387 8.4 
New Orleans 84 7 3 303 6.6 
Shreveport 33 8 8 320 7.0 
Mississippi Jackson x 0) 9 3 mW 2.4 
Tennessee Memphis 65 10 2 156 3.4 
Nashville 40 8} 8 70 6.3 
8 locations 320 12 3 194 4.2 
13 12 442 9.6 
District 9 (North Ploins area) 4 8 229 5.0 
15 2 126 2.7 
Minnesota Minneapolis-St. Paul 100 16 1 88 1.9 
North Dakota Fargo 9 7 _! 94 2.0 
South Dakota Aberdeen pa: ——— oe 
3 locations WI Total 101 4,608 100.0 
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